Purification and characterization of a membrane-bound sialidase from pig liver.
A membrane-bound sialidase in pig liver microsomes was solubilized with a nonionic detergent, IGEPAL CA630, and purified to homogeneity by sequential chromatographies on SP-Toyopearl, Butyl-Toyopearl (1st), SuperQ-Toyopearl, Hydroxyapatite, Butyl-Toyopearl (2nd), GM1-Cellulofine affinity, and sialic acid-Cellulofine affinity columns. The molecular weight of the purified enzyme was estimated to be 57 kDa on SDS-PAGE. The pH optimum was 4.8 for the activity measured using 4-methylumbelliferyl-alpha-N-acetylneuraminic acid (4MU-Neu5Ac) as the substrate. The enzyme activity was inhibited by 2-deoxy-2,3-dehydro-N-acetylneuraminic acid, iodoacetamide and p-chloromercuribenzoic acid. While the enzyme could effectively hydrolyze 4MU-Neu5Ac, it failed to significantly cleave a sialic acid residue(s) from sialyllactose, glycoproteins or gangliosides at pH 4.8. These results suggest that the purified enzyme is a novel sialidase with a substrate specificity distinct from those of known membrane-bound sialidases in mammalian tissues.